Root-mean-square-deviation-based rapid backbone resonance assignments in proteins.
We have shown that the methodology based on the estimation of root-mean-square deviation (RMSD) between two sets of chemical shifts is very useful to rapidly assign the spectral signatures of (1)H(N), (13)C(α), (13)C(β), (13)C', (1)H(α) and (15)N spins of a given protein in one state from the knowledge of its resonance assignments in a different state, without resorting to routine established procedures (manual and automated). We demonstrate the utility of this methodology to rapidly assign the 3D spectra of a metal-binding protein in its holo-state from the knowledge of its assignments in apo-state, the spectra of a protein in its paramagnetic state from the knowledge of its assignments in diamagnetic state and, finally, the spectra of a mutant protein from the knowledge of the chemical shifts of the corresponding wild-type protein. The underlying assumption of this methodology is that, it is impossible for any two amino acid residues in a given protein to have all the six chemical shifts degenerate and that the protein under consideration does not undergo large conformational changes in going from one conformational state to another. The methodology has been tested using experimental data on three proteins, M-crystallin (8.5 kDa, predominantly β-sheet, for apo- to holo-state), Calbindin (7.5 kDa, predominantly α-helical, for diamagnetic to paramagnetic state and apo to holo) and EhCaBP1 (14.3 kDa, α-helical, the wild-type protein with one of its mutant). In all the cases, the extent of assignment is found to be greater than 85%.